This study was carried out to identify the Trypanosoma species in symptomatic and asymptomatic horses and donkeys in Egypt by using polymerase chain reaction (PCR). Blood samples were collected from 80 horses and 37 donkeys from different farms and private owners at Cairo and Giza governorates. Thin blood smears were prepared from each sample and examined microscopically. Four samples for Trypanosoma species were positive by using microscopic examination of stained blood smears from horses. While, all samples collected from donkeys were negative for Trypanosoma species infection. Microscopic examination of stained thin blood smears revealed that the parasite were monomorphic thin trypomastigote parasite, long free flagellum and thin posterior extremity with subterminal small kinetoplast and length ranges from 18-34 micron (mean 26). The four positive samples from horses were subjected to PCR using three sets of Trypanosoma species specific primers (T. brucei group, T. evansi and T. equiperdium). Three of the 4 positive samples showed symptoms of Trypanosoma infection and one case asymptomatic. PCR assay. identified that the 4 samples were positive for T. brucei group and Trypanosoma evansi species using Trypanosoma brucei TBR 1/TBR 2 specific primer at 164 bp and T. evansi EVA 1 /2 specific primer at 138 bp While, the same four samples showed negative results using T. equiperdium Nade 5 specific primer at 395 bp. Six negative samples from horses and donkeys examined microscopically were subjected to PCR examination. These samples were negative for the three species of Trypanosoma. From this it can be concluded that, PCR assay was a highly sensitive diagnostic technique, for exact discrimination between the species of Trypanosoma infection (T. brucei group, T. evansi and T. equiperdium) in equines. Therefore, Trypanosoma infection in horses in Egypt is most probably due to T. evansi.
I
Equine trypanosomosis is an economically important arthropod-borne disease caused by Trypanosoma species. The disease produces nega ve effects on health that decreases the produc vity of horses. The parasite can infect different host species and is mechanically transmi ed by different bi ng flies such as Tabanidae and Stomxys spp. as well as by vampire bats (FAO, 1998). The other role of carrier animals can be emphasized by the fact that sever form of the disease occurs in horses and camels, whereas, ca le and buffalo are considered important reservoirs of the infec on for equines (Soulsby, 1982) . Equines are very suscep ble to the infec on and death can occur within weeks or months (Stephen, 1986) . In Africa trypanosomosis caused by T. evansi is one of the most important disease of camels and horses. Their most significant impact possibly comes from the chronic form where abor on, infer lity, reduced weight gain and lower work output are the common sequel of the infec on. Surra in equines was usually acute occasionally chronic with remi ent fever associated with parasitemia. Ur carial erup ons appear on the skin, edematous plaques developed on the ventral surface of the body, swelling of legs and petechial hemorrhage occurred on mucous membranes. The infected horses lost weight in spite of retaining their appe te with hair luster but muscular weakness and progressive paralysis occurred (AbdelWahhab, 2005). T. evansi makes an animal unable to perform its duty in a proper manner; slowly and gradually the vic m moves towards death (Muteed et al., 2010). These three species are considered to be the most pathogenic trypanosomes infec ng equines and causing disease that is referred to as nagana, dourine and surra, , 2000) . The others include DNA amplifica on tests such as polymerase chain reac on (PCR) as described in OIE (OIE, 1996) and DNA probes as suggested by Uilenberg (1998). The PCR procedure is extremely sensi ve as even minute quan es of parasite DNA can be amplified into a detectable quan ty if the number of cycles is sufficiently high. The PCR is a highly sensi ve and specific method that has been widely used for the detec on of trypanosomes (Venture et al., 2002). Though PCR has been reported to be more sensi ve than conven onal parasitological techniques (Aslam et al., 2010), however, most of PCR assays have not been validated under field condi ons for the diagnosis of natural infec on (Clausen et al., 1998). However, the sensi vity of specificity of different available primers is varying (Pruvot et al., 2010) .
The aim of the present study was ini ated to inves gate the Trypanosoma spp. in equine, isola on of Trypanosoma DNA and iden fica on of the isolated strain by using molecular technique (PCR) in Egypt.
M M Collec on of samples:
Blood samples were collected from each of 80 horses and 37 donkeys for detec on of trypanosome species infec on. These samples were collected from different farms and private owners at Cairo and Giza governorates. The samples were collected from jugular vein and placed in sterile tubes containing ethylene diamine tetra-ace c acid (EDTA) as an coagulant. The samples were used for blood smears and PCR techniques.
Parasitological examina on:
The horses and donkeys inves gated clinically. Thin blood smears were prepared from each collected samples, fixed by methanol and stained with Giemsa stain (Kelly, 1979). The parasites were iden fied according to the characters described by Soulsby (1982).
Samples for PCR:
The posi ve blood samples for trypanosome spp. (horse samples) and 6 Trypanosoma nega ve samples (3 horses and 3 donkeys samples) were subjected to isola on of Trypanosoma DNA and iden fica on of the isolated strain by using PCR amplifica on . Three sets of specific primers were used for iden fica on of trypanosome species in equines; TBR1/2 for T. brucei groups, Nad5 1/2 for T. equiperdium and EVA1/2 for T. evansi.
DNA extrac on:
One ml of posi ve Trypanosoma blood samples were collected in tubes containing 0.1 ml an coagulant (EDTA). Samples were processed as described by Barker et al. (1992) . Briefly, 500 ml of saponin lysis buffer (0.22% NaCl, 0.015% saponin, 1 mM EDTA) were added to 50 ml of blood, and the mixture was then centrifuged at 10,000 g for 1 min. at 41ᵒC. Pellets were washed three mes with the same volume of lysis buffer, resuspended in 100 ml of PCR buffer (50 mM KCl, 10 mM Tris-HCl, pH 8.0, 0.5% Tween 20, 100 mg of proteinase K per ml), and incubated at 56ᵒC for 1 hour. A er an incuba on of 10 min. at 95ᵒC, 5 ml of the supernatant were used directly in the PCR.
Polymerase chain reac on (PCR) amplifica on:
Three sets of primers were used and men oned in table (1). PCR reac on were performed as described by Iden fica on of equine Trypanosoma using PCR for 1 minute. The amplified fragments were visualized by electrophoresis in a 2% TAE agarose gel containing ethidium bromide (0.5 μg/ml ) run at 90 V for 1 hour with 25 μl of PCR reac on loaded. 50 bp DNA Ladder RTU marker (Cat. No DMO 12-R 500-Gene DireX, USA) was used a molecular weight standard.
R Parasitological results:
The clinical signs recorded on the inves gated 80 horses and 37 donkeys were fever, anemia, corneal opacity, emacia on and diarrhea. Four samples for Trypanosoma species were posi ve by using microscopic examina on of stained blood smears from horses. While, all samples collected from donkeys were nega ve for Trypanosoma species infec on. Three horses out of the 4 posi ve cases shows symptoms and one case asymptoma c, while only one case of donkeys had symptoms ( Table 2 ). The morphometric characters of the detected trypanosome species using Geimsa stained thin blood smears were monomorphic, long with pointed both extremi es. The kinetoplast was small and subterminal with long free flagellum. Their length were varied from 18 to 34 micron (mean 26 micron) (Fig. 1 ).
PCR results: Table ( 3) showed the results of 10 examined samples for Trypanosoma species by using PCR. PCR amplifica on iden fied 4 (horses) samples were posi ve for Trypanosoma species. The other 6 (3 horse and 3 donkeys samples) samples were nega ve for Trypanosoma species. The horse samples were posi ve for T. brucei groups using Trypanosoma brucei TBR 1/TBR 2 primer at 164 bp Fig. (2) . The same posi ve samples gave posi ve by using T. evansi EVA 1/2 primer at 138 bp (Fig. 3 ). All the same posi ve samples showed nega ve result with T. equiperdium using Nad 5 primer at 395 bp (Fig. 4) . 
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Equine piroplasmosis is of great importance due to the interna onal movement of horses, especially for horses that travel to equestrian sports events . It remains frequently reported in veterinary clinics, especially at the season of flies 'burden. However, Li le is known on the prevalence and distribu on of Trypanosoma species causing equine trypanosomiasis in Egypt.
In the present study, the animals which infected with T. brucei subgroup T. evansi were clinically showed fever, anemia, corneal opacity, emacia on and diarrhea. These finding were in agreement with Soulsby ( Various diagnos c techniques demonstra ng the presence of trypanosome in the blood samples is widely used. These parasitological techniques are simple, rapid and provide a sa sfactory sensi vity. However, the samples must be processed within 4-6 hours a er collec on, otherwise, parasites are dead and false nega ve results may be obtained. It, therefore, seems to be inconvenient to use the parasitological techniques in the field. Addi onally, some of these techniques cannot always detect ongoing infec ons especially when the level of parasitemia either low or fluctua ng (Nantulya, 1990). In another study, PCR showed a higher detec on rate of trypanosomes that was about four mes higher than with the parasitological techniques (Singh et al., 2004) . PCR has some major advantages over the parasitological technique as the samples do not have to be processed within a short period a er collec on and can be delayed. The technique specially be useful when large number of animals need to be sampled during field surveys. Further, PCR could be an important tool for evalua ng the efficacy of chemotherapy. Generally, the percentage of detec on and the sensi vity of the PCR is variable depending upon the primers employed, which is determined by the number of copies and the homology of the primers with the target sequence (Fernández et al., 2009 ).
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Concerning to the PCR assay, this study showed that all samples proved to be posi ve by thin blood films examina on were also posi ve by PCR a er using Trypanosoma species primers. PCR amplifica on iden fied 4 of 10 samples were posi ve for T. brucei groups using Trypanosoma brucei TBR 1/TBR 2 primer at 164 bp. The same posi ve samples gave posi ve by using T. evansi EVA 1/2 primer at 138 bp. All the same posi ve samples showed nega ve result with T. equiperdium using Nad 5 primer at 395 bp. All samples collected from horses and donkeys showed nega ve result with T. equiperdium using specific primer for T. equiperdium, Nad 5 primer at 395 bp. All samples proved to be posi ve by microscopic examina on using thin blood films were also posi ve using PCR assay. Moreover, in case of donkeys all samples were nega ve for T. brucei groups, T. evansi and T. equiperdium. Li et al. (2007) used PCR assay for the differen a on of T. brucei and T. equiperdium from T. evansi in horses and donkeys. They found the products of 395 bp were amplified from all T. brucei and T. equiperdium samples tested using the Nad5-PCR, but not from T. evansi DNA samples or any of the control samples.
Claes et al. (2003) analyzed 10 T. equiperdium, 8 T. evansi
and 4 T. brucei using random amplified polymorphic DNA (RAPD) and mul plex-endonuclease fingerprin ng, a modified AFLP technique in samples collected from horses and donkeys. They found that the T. equiperdium strains were more related to T. b. brucei. In conclusion, the results obtained in this study suggested that, the using of PCR Trypanosoma specific primers was a highly sensi ve diagnos c technique, for exact discrimina on between the species of Trypanosoma infec on (T. brucei groups, T. evansi and T. equiperdium) in equines. This will be useful tools for clarifying the epidemiology of equine trypanosomiasis in Egypt, so help to establish adequate control programs for flies and specific treatment for each Trypanosoma species. This indicate that the Trypanosoma species infes ng equines in Egypt were most probably due to T. evansi species. 
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